After reviewing many alternatives, the SPS design team selected a FODO separated function lattice for the SPS. Periodicity and Q were chosen bearing in mind cost of construction, space for major accelerator components, extraction and the provision of adequate beam acceptance in spite of the influence of non-linear stop-bands.
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General Description
The 1964 design study of the 300 GeV machine was based upon a combined function lattice rather similar to that of the 25 GeV CERN PS. The mean radius at a field of 1.2T was 1200 m. In 19672 Fermilab decided to adopt a separated function lattice for their main ring. Simple dipole magnets were designed to operate at 1.8T and a peak energy of 400 GeV was quoted for a ring only 1000 m in radius.
CERN made a detailed reappraisal of both types of lattice and decided to change to a separate function configuration, not because there was any significant cost saving to be had but because there was a certain flexibility in the separate function design. Space for major accelerator components, such as injection and extraction systems could be provided simply by leaving out bending magnets, this without either interrupting the regular focussing properties of the machine or introducing special matched insertions. Apart from these minor conviences which tipped the scales in favour of the new lattice, the separate function machine had two attractive features which proved crucial when later approval for the project was sought. 
Aperture Requirements
The SPS was the first CERN machine to rely on closed orbit correction to achieve the full acceptance needed for the design intensity. It was thought,that with careful magnet design,remanent and stray field orbit distortions would be smaller than about 30 mm horizontally, and could then be corrected at injection with a small dipole at each quadrupole. Provided the alignment errors could be kept within tolerances met at the ISR, distortions present at high field would be less than 15 mm and be corrected by moving a few selected quadrupoles.
Having used this procedure to arrive at magnet apertures the SPS designers checked that there was sufficient horizontal aperture for the resonant growth of slow extraction needed to reduce losses at the septum and pondered whether magnet pole edges and coils were far enough from the beam to ensure the field tolerances necessary to avoid betatron resonances in a large accelerator. An extra 10 mm was added to the horizontal aperature, a measure which in retrospect seems to have had a beneficial effect at very little extra cost. 
Long Straight Section Insertions
The machine is divided into six identical superperiods. Each superperiod is composed of fourteen normal periods and a sequence of four special periods which form the long straight section insertion. Bending magnets are omitted from the special periods to make room for the more bulky components of the machine but the regular spacing of quadrupoles is preserved throughout the superperiod.
The sequence of special periods in the insertion is shown in Fig. 3 . The pattern is mainly determined by the design of the extraction channel. The six long straight sections of the machine are equally spaced around the ring. Straight section number 1 is assigned to the injection system for the input beam from the CPS, the second to an extraction system to the 60 North Experimental Area, a third to the r.f. accelerating system, a fourth to a beam dump and the fifth reserved for future developments. Straight section 6 is used for the extraction system to the West Hall. Fig. 2(a) In retrospect the rather high Q had another advantage, it tended to reduce ap which has a direct influence on the chromaticity Q spread caused by sextupole guide field imperfections. 
Choice of Working Point
One of the advantages of the separate function machine is that one has the freedom to explore various Q values with the beam. Nevertheless certain elementary precautions must be taken and a nominal Q value must be chosen as a basis for the specification of other components. Fig. 5 shows the numerology of systematic sum resonances generated by multiples of 6, the superperiodicity of the SPS. The spacing of these lines becomes closer the smaller the superperiodicity but for s = 6 none fall within half 
